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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly and precisely form a phosphor 
layer on a large substrate in relation to a device and a method for 
forming the phosphor layer of a plasma display panel. 
SOLUTION: This device is used for forming a phosphor layer by applying 
phosphor paste to a slot formed between ribs for partitioning a 
discharge space on a substrate 50 in a manufacturing process of a 
plasma display panel. The device is provided with a mounting block 51 
for mounting the substrate 50, a dispenser having at least one nozzle 
for spouting the phosphor paste, a carrying part for relatively moving 
the nozzle(s) and the mounting block 51, and a control part for 
controlling the carrying part and the dispenser so as to apply the 
phosphor paste to the predetermined slot between the ribs. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The installation base in which it is equipment which applies a fluorescent substance paste to 
the slot formed between the ribs for dividing the discharge space on a substrate in the production 
process of a plasma display panel, and forms a fluorescent substance layer in it, and a substrate is laid, 
Fluorescent substance stratification equipment equipped with the conveyance section and the control 
section which controls a dispenser so that a fluorescent substance paste might be applied to the 
conveyance section to which the dispenser which has at least one nozzle which carries out the 
regurgitation of the fluorescent substance paste, and a nozzle and an installation base are moved 
relatively, and the predetermined slot between ribs. 

[Claim 2] Fluorescent substance stratification equipment according to claim 1 with which a dispenser is 
equipped with one nozzle. 

[Claim 3] Fluorescent substance stratification equipment according to claim 1 with which a dispenser is 
equipped with two or more nozzles, two or more of the nozzles are arranged at spacing corresponding to 
the slot on the predetermined number, and spreading of a fluorescent substance paste is performed to 
coincidence in two or more slots. 

[Claim 4] A control section is fluorescent substance stratification equipment according to claim 1 
further equipped with the function which controls the conveyance section and a dispenser based on the 
pitch of the rib set up beforehand. 

[Claim 5] It is fluorescent substance stratification equipment according to claim 1 further equipped with 
the function which controls the conveyance section and a dispenser at least based on one side at at the 
mark for positioning and rib tip where a control section is detected by the position sensor by equipping 
the substrate used with the mark for positioning, and having further the position sensor which detects 
either [ at least ] the positioning mark of a substrate, or the tip of a rib. 

, [Claim 6] A control section is fluorescent substance stratification equipment according to claim 5 
further equipped with the function which amends the spreading pitch based on either [ at least ] the 
mark for positioning detected by the position sensor, or the tip of a rib while setting up the spreading 
pitch of a fluorescent substance paste beforehand. 

[Claim 7] It is fluorescent substance stratification equipment according to claim 1 further equipped with 
the function which controls the conveyance section and a dispenser so that the distance of a nozzle tip 
and a substrate is adjusted based on the height in which a control section is detected by the height 
sensor at the time of fluorescent substance paste coating by having further the height sensor which 
detects the height from an installation base about the point of the arbitration on a substrate. 
[Claim 8] a control section be fluorescent substance stratification equipment according to claim 7 which 
detected beforehand height of three points of the arbitration on the laid substrate front face or a rib by 
the height sensor , and be further equipped with the function which control the conveyance section and 
a dispenser to set up the virtual curved surface which pass along detected each point , and for a nozzle 
tip to move in parallel with said virtual curved surface , and to apply a fluorescent substance paste to a 
slot . 

[Claim 9] It is fluorescent substance stratification equipment according to claim 1 further equipped with 
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the function to stop spreading of a fluorescent substance paste, by having further the 2nd height sensor 
which detects the spreading thickness of the fluorescent substance paste applied to the slot when a 
control section deviated from tolerance predetermined in the spreading thickness detected by the 2nd 
height sensor. 

[Claim 10] It is fluorescent substance stratification equipment according to claim 1 further equipped 
with the function which controls the conveyance section and a dispenser by having further the position 
sensor which detects a rib tip based on the rib pitch beforehand set up when a control section was not 
able to be clearly detected based on the rib tip detected when a rib tip is clearly detected by the 
position sensor. 

[Claim 1 1] A control section is fluorescent substance stratification equipment according to claim 1 
further equipped with the function in which the completion edge of spreading of the fluorescent 
substance paste of each slot controls the conveyance section and a dispenser so that only 
predetermined distance is located to the front from the edge of a rib. 

[Claim 12] A nozzle is fluorescent substance stratification equipment according to claim 1 with which it 
comes to form the end face at a tip aslant to the shaft of a nozzle. 

[Claim 13] A nozzle is fluorescent substance stratification equipment according to claim 12 which is held 
and becomes so that an acute angle may be made in the spreading direction to a substrate. 
[Claim 14] It is the approach of using fluorescent substance stratification equipment according to claim 
1 for the slot formed among two or more ribs prepared in juxtaposition in the pitch P, and applying the 
fluorescent substance paste of three kinds of colors on a substrate. A fluorescent substance paste is 
applied to n slots by spreading pitch 6P at coincidence, having n nozzles arranged at spacing whose 
dispenser is 6P, and moving (1) nozzle to the forward direction. (2) A fluorescent substance paste is 
applied to n slots, only 3 P moving a nozzle in a rib and the rectangular direction, and moving (3) nozzles 
to hard flow. (4) The fluorescent substance method of application characterized by only for 3Px (2n-1) 
moving a nozzle in a rib and the rectangular direction, and repeating the process of above-mentioned (1) 
-(4). 

[Claim 15] The substrate used is the fluorescent substance method of application according to claim 14 
which the edge of an adjoining rib comes to follow by turns so that a rib may move in a zigzag direction. 
[Claim 16] The substrate used is the fluorescent substance method of application according to claim 14 
which is formed and becomes so that the rib of the adjoining each set may leave each other at one edge 
and may approach each other in an other end. 

[Claim 17] It is the approach of while having the fluorescent substance layer of three kinds of colors of 
the substrate assemblies of the pair which constitutes a color plasma display panel, and manufacturing a 
substrate assembly. On one [ said ] substrate, a center section two or more ribs with which both ends 
were mutually crooked to hard flow by the shape of a straight line seen from a substrate top face The 
rib formation process which carries out array formation so that the end of the adjoining rib comrade may 
open mutually, and the other end may close mutually and a center section may become parallel mutually, 
It has the spreading process which the edge of the contiguity rib which forms a slot makes Mizouchi 
formed between the ribs which adjoin mutually move the nozzle for the fluorescent substance paste 
regurgitation of one kind of color along a slot from the side opened mutually, and applies a fluorescent 
substance paste. The manufacture approach of the substrate structure for plasma display panels 
characterized by applying the fluorescent substance paste of said kind of color at said spreading 
process by carrying out sequential round trip migration of said nozzle in the slot in every [ the slot 
between said ribs to ] three. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the production process of a plasma display panel 
(PDP), and relates to the approach of equipment [ the approach ] and forming which forms a fluorescent 
substance layer between each rib of the substrate which has two or more ribs (septum) on a front face. 
[0002] 

[Description of the Prior Art] PDP is the display panel of the structure which uses as a base the 
substrate (usually glass plate) of the pair which counters across discharge space. In PDP, by preparing 
the fluorescent substance layer of an ultraviolet-rays excitation mold in discharge space, a fluorescent 
substance layer is excited by discharge and the color specification of it becomes possible. PDP for color 
displays has the fluorescent substance layer of three colors of R (red), G (green), and B (blue). 
[0003] In the former, for every color, in order, each fluorescent substance layer of R, G, and B applied 
on the substrate the fluorescent substance paste which uses a powder-like fluorescent substance 
particle as a principal component with screen printing, and it was formed using the technique calcinated 
after desiccation (for example, refer to JP, 5-29901 9,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, the location gap with the arrangement pattern of a 
rib and a mask pattern arises by factors, such as telescopic motion, a locational error, etc. of a screen 
mask, and it is becoming difficult to apply a fluorescent substance paste correctly between ribs as 
enlargement of the screen size of PDP progresses. 

[0005] this invention was made in consideration of such a situation, and is large-sized — the equipment 
and the approach of forming a fluorescent substance layer with a precision sufficient to homogeneity 
between each rib of the substrate for constituting PDP are offered. 
[0006] 

[Means for Solving the Problem] The installation base in which this invention is equipment which applies 
a fluorescent substance paste to the slot formed between the ribs for dividing the discharge space on a 
substrate in the production process of a plasma display panel, and forms a fluorescent substance layer 
in it, and a substrate is laid, The dispenser which has at least one nozzle which carries out the 
regurgitation of the fluorescent substance paste. Fluorescent substance stratification equipment 
equipped with the conveyance section and the control section which controls a dispenser is offered so 
that a fluorescent substance paste may be applied to the conveyance section to which a nozzle and an 
installation base are moved relatively, and the predetermined slot between ribs. 

[0007] Moreover, this invention is the approach of using fluorescent substance stratification equipment 
according to claim 1 for the slot formed among two or more ribs prepared in juxtaposition in the pitch P, 
and applying the fluorescent substance paste of three kinds of colors on a substrate. A fluorescent 
substance paste is applied to n slots by spreading pitch 6P at coincidence, having n nozzles arranged at 
spacing whose dispenser is 6P, and moving (1) nozzle to the forward direction. (2) A fluorescent 
substance paste is applied to n slots, only 3 P moving a nozzle in a rib and the rectangular direction, and 
moving (3) nozzles to hard flow. (4) Only 3Px (2n-1) moves a nozzle in a rib and the rectangular 



direction, and the fluorescent substance method of application characterized by repeating the process 
of above-mentioned (1) - (4) is offered. This invention is the approach of while having the fluorescent 
substance layer of three kinds of colors of the substrate assemblies of the pair which constitutes a 
color plasma display panel, and manufacturing a substrate assembly. On one [ said ] substrate, a center 
section two or more ribs with which both ends were mutually crooked to hard flow by the shape of a 
straight line seen from a substrate top face The rib formation process which carries out array formation 
so that the end of the adjoining rib comrade may open mutually, and the other end may close mutually 
and a center section may become parallel mutually, It has the spreading process which the edge of the 
contiguity rib which forms a slot makes Mizouchi formed between the ribs which adjoin mutually move 
the nozzle for the fluorescent substance paste regurgitation of one kind of color along a slot from the 
side opened mutually, and applies a fluorescent substance paste. At said spreading process, the 
manufacture approach of the substrate structure for plasma display panels characterized by applying 
the fluorescent substance paste of said kind of color by carrying out sequential round trip migration of 
said nozzle in the slot in every [ the slot between said ribs to ] three is offered. 
[0008] 

[Embodiment of the Invention] The plasma display panel (PDP) in this invention generates discharge 
locally between two substrates which counter, and it is made to make the fluorescent substance layer 
by which partition formation was carried out on the substrate excite and emit light. This consists of 
substrate assemblies 50 and 50a of a pair as shown in drawing 1 (1 pixel). 

[0009] In substrate assembly 50a, the sustain electrodes X and Y for making the inside of the glass 
substrate 1 1 by the side of a front face produce the field discharge along a substrate side are arranged 
a pair every for every Rhine. The sustain electrodes X and Y consist of straight-line band-like bus 
electrodes 42 with the narrow width of face which consists of straight-line band-like a transparent 
electrode 41 and a metal thin film with the wide width of face which each becomes from an ITO thin film. 
[0010] The bus electrode 42 is an auxiliary electrode for securing proper conductivity. A dielectric layer 
1 7 is formed so that the sustain electrodes X and Y may be covered, and a protective coat 18 is vapor- 
deposited by the front face of a dielectric layer 17. Both the dielectric layer 17 and the protective coat 
18 have translucency. 

[001 1] Next, in the substrate assembly 50, the address electrode A is arranged so that it may intersect 
perpendicularly with the sustain electrodes X and Y at the inside of the glass substrate 21 by the side of 
a tooth back. It is prepared between each address electrode A, straight-line-like every one rib r, i.e., a 
rib. 

[0012] By the substrate assembly (henceforth a substrate) 50, discharge space 30 is divided for every 
subpixel (unit luminescence field) EU in the direction of Rhine with these ribs r, and the gap dimension of 
discharge space 30 is specified. 

[0013] And the fluorescent substance layer 28 of three colors of R, G, and B for color display is formed 
so that the wall surfaces by the side of a tooth back including the upper part of the address electrode A 
and the side face of Rib r may be covered. 

[0014] Rib r consists of low melting glass, and is opaque to ultraviolet rays. In addition, as the formation 
approach of Rib r, an etching mask is prepared by the photolithography on a solid film-like low-melting- 
glass layer, and the process which carries out patterning with sandblasting is used. In this process, the 
array of two or more ribs r formed As it is determined by the pattern of an etching mask, it sees from a 
substrate top face and it is mutually shown in an parallel thing and the thing which moves in a zigzag 
direction as shown in drawing 9 as shown in drawing 8 R> 8, or drawing 1 8 What was arranged so that 
the end of the rib comrade whom a center section adjoins by the shape of a straight line in two or more 
ribs r with which both ends were mutually crooked in the opposite direction might open mutually, and the 
other end might close mutually and a center section might become parallel mutually is formed. 
[0015] Sustain electrode pair 12 corresponds to one line of a matrix display, and one address electrode 
A corresponds to one train. And 1 pixel (pixel) of three trains corresponds to EG. That is, 1 pixel of 
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EG(s) consists of three subpixel EU of R, G, and B which are located in a line in the direction of Rhine. 
[0016] The are recording condition of the wall charge in a dielectric layer 17 is controlled by opposite 
discharge between the address electrode A and the sustain electrode Y. If a sustain pulse is impressed 
to the sustain electrodes X and Y by turns, field discharge (main stroke), will arise in the subpixel EU in 
which the wall charge of the specified quantity exists. 

[0017] The fluorescent substance layer 28 is locally excited by the ultraviolet rays produced in field 
discharge, and emits the light of a predetermined color by them. The light which penetrates a glass 
substrate 1 1 among this light turns into display light. Since the arrangement pattern of Rib r is the so- 
called stripe pattern, the part corresponding to each train of the discharge space 30 is continuing in the 
direction of a train ranging over all Rhine. The luminescent color of the subpixel EU within each train is 
the same. 

[0018] As shown in drawing 1 on the occasion of such manufacture of PDP, after a fluorescent 
substance layer forms the address electrode A and Rib r on a substrate, it is formed by fluorescent 
substance stratification equipment. In the fluorescent substance stratification equipment in this 
invention, it is not limited especially that the installation base in which a substrate is laid should just be 
what fixes a substrate possible [ balking ] almost horizontally. 

[0019] Moreover, the fluorescent substance (fluorescent substance paste) of the shape of a paste for 
forming a fluorescent substance layer is ethyl cellulose 5wt% and BCA45 - 85wt% mixture each 
fluorescent material 10 for colors - 50wt%. 

[0020] In addition, as a fluorescent material for blue, 3(Ba, Mg) O and 8aluminum203;Eu can be used, for 
example, using Zn2Si04:Mn or BaAI12019:Mn as a fluorescent material for green, using BO(Y, Gd)3:Eu 
as a fluorescent material for red. 

[0021] In the nozzle of the dispenser which carries out the regurgitation of the paste-like fluorescent 
substance, a nozzle bore is set up so that it may become smaller than it corresponding to rib spacing, 
but since a nozzle tip is not inserted between ribs, the outer diameter at a tip may be larger than rib 
spacing. For example, when spacing of a rib is 170 micrometers, the bore of 100 micrometers and the 
about [ outer-diameter 300micrometer ] thing of a nozzle are desirable. Moreover, the multi-nozzle 
which arranged two or more nozzles (5-30 [ for example, ]) in the predetermined spreading pitch in the 
rectangular direction to the rib may be used for a nozzle. In this case, since two or more slots are 
applied to coincidence, it is efficient. 

[0022] Although it can constitute from a nozzle, a container (syringe) which held the paste-like 
fluorescent substance connected to the nozzle back end, and a pressure generator which applies a 
pressure to the fluorescent substance of the container, and is extruded to a nozzle, the fluorescent 
substance feed zone, i.e., the dispenser, which supplies a paste-like fluorescent substance to a slot, it 
can use a commercial dispenser system (a system C mold, product made from Musashi Engineering) for 
this. 

[0023] That to which a nozzle and an installation base are relatively moved so that a nozzle tip may 
move in the 3 of a direction parallel to the rib of a substrate, the direction which intersects 
perpendicularly with a rib, and a direction perpendicular to a substrate directions, for example, 3 shaft 
robot, and 3 shaft MANYUPURETA can be used for the conveyance section of this invention. 
[0024] In addition, although a motor, an air cylinder, an oil hydraulic cylinder, etc. can be used for the 
driving source which drives each shaft, it is desirable to use a stepping motor and a servo motor with an 
encoder from the ease of control or the point of precision. 

[0025] Moreover, the control section which controls migration actuation of the conveyance section and 
discharging of a nozzle can consist of a microcomputer which consists of CPU, ROM, RAM, and an I/O 
Port, and a driver line which drives the driving source of the nozzle conveyance section. A keyboard, a 
tablet, or a mouse can be used for the input section which sets up the control condition of a control 
section. 

[0026] And in such fluorescent substance stratification equipment, laying the substrate which formed 
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two or more ribs in juxtaposition in the predetermined pitch in an installation base, and moving a nozzle 
tip to a front face to a substrate, a fluorescent substance is made to breathe out from a nozzle tip, and 
a fluorescent substance layer is applied to the slot between each rib. Since both fluorescent substance 
contacts, it mixes each other with surface tension and color mixture may be carried out when applying 
the fluorescent substance of the luminescent color which is different into two slots which adjoin 
mutually here and a fluorescent substance is applied to the slot which adjoins immediately after applying 
a fluorescent substance to one slot After applying the fluorescent substance of the 1st color to the 1st 
predetermined slot and drying the fluorescent substance, it is desirable to apply the fluorescent 
substance of the 2nd color to the 2nd adjoining slot. 

[0027] The terms and conditions about the location and dimension of a rib, for example, the 
configuration of a rib, (the shape of a straight line, letter of meandering) The location on the substrate of 
the die length of a rib, the height of a rib, the array pitch of a rib, the number of rib arrays and a 
spreading start point, or an ending point (coordinate) etc., The terms and conditions about a nozzle, for 
example, the passing speed of a nozzle, the distance of a nozzle tip and a substrate (or rib summit), the 
discharge quantity per time amount of a fluorescent substance, etc. are beforehand set up from the 
input section if needed. By this, a control section can move a nozzle to a substrate corresponding to the 
rib location and dimension which were set up. 

[0028] If it has further the photo sensor which detects the mark for positioning prepared in the 
substrate front face, since the check and correction of the location of a nozzle to the location of a 
substrate and a rib become still easier, the above-mentioned fluorescent substance stratification 
equipment is desirable. In this case, a CCD camera can be used for a photo sensor. 
[0029] Although a positioning mark is beforehand prepared in a substrate front face corresponding to a 
rib formation location when using a photo sensor, as for this process, it is desirable on efficiency and 
precision to carry out to a rib formation process and coincidence. 

[0030] That is, in also performing a positioning mark to coincidence by print processes in carrying out by 
print processes, and performing rib formation by the sandblasting method, it also performs a positioning 
mark to coincidence by the sandblasting method. 

[0031] A control section can detect beforehand the positioning mark formed in this way by the photo 
sensor, and can correct the rib location which was made to move a nozzle or was beforehand set up in 
the coordinate by judging the location and pitch of each rib in read in and a spreading process based on 
the mark for positioning. 

[0032] In addition, a positioning mark may be prepared corresponding to each rib, and may be prepared 
for every rib of a predetermined number. Moreover, if the mark for positioning is prepared corresponding 
to a spreading starting position and a termination location, migration control of a nozzle will be 
performed with a sufficient precision. In addition, you may make it a photo sensor detect the point of a 
rib instead of a positioning mark. When detecting a rib point, it is desirable to mix coloring matters, such 
as a black pigment, in the ingredient of a rib, to form a dark-colored rib, and to enlarge a light-and- 
darkness difference with a slot. 

[0033] Since the discharge quantity Q of a nozzle has the property of increasing if the distance C 
(henceforth path clearance) between a nozzle tip and a substrate (or rib summit) increases as shown in 
drawing 12 t in a spreading process, it is desirable to hold path clearance uniformly. 
[0034] In addition, although path clearance C is determined as the optimum value decided by the 
viscosity of a paste-like fluorescent substance, and the charge of content of a fluorescent material, it is 
usually 100-200 micrometers. Moreover, the nozzle discharge quantity Q may be conversely controlled 
by path clearance C using this property. 

[0035] Furthermore, when breathing out and applying a paste-like fluorescent substance between ribs 
from a nozzle tip, once spreading is started, it is checked that a nozzle tip is pulled back by the surface 
tension of a paste-like fluorescent substance in the location of normal even if the spreading location of 
normal to some shift. 



-8- 



[0036] If lessen path clearance only at the time of spreading initiation, that is, lessen discharge quantity 
using this property, spreading is started, path clearance is returned to the set point after fixed time 
amount progress and discharge quantity is returned to the set point, spreading can be started smoothly. 
[0037] therefore, the starting spreading process which a spreading process holds the distance of a 
nozzle tip and a substrate in the 1st distance, and applies a fluorescent substance and it — then, it is 
desirable to consist of a stationary spreading process which holds the distance of a nozzle tip and a 
substrate in the 2nd larger distance than the 1st distance, and applies a fluorescent substance. 
[0038] Moreover, while setting an effective viewing area to a part of substrate front face (center 
section), an un-effective viewing area is set to a part of substrate front face (periphery section) which 
adjoins an effective viewing area, said starting spreading process is performed by the un-effective 
viewing area, and it may be made to perform a stationary spreading process by the effective viewing 
area. 

[0039] Moreover, it is necessary to amend path clearance C for every substrate in order to change with 
the curvature of a substrate, or the variations of the height of a rib. In order to amend path clearance C, 
the substrate (or height of a rib) of the point (three or more points) of the arbitration in a substrate is 
measured, the virtual curved surface (spline surface) which connects these is computed, it has a this 
top and a nozzle tip should just move the predetermined path clearance C in it. 

[0040] Therefore, when a coater is further equipped with the height sensor which detects the height 
from an installation base about the point of the arbitration on a substrate front face, as for the 
fluorescent substance stratification approach, it is desirable to have further the process which detects 
height of three points of the arbitration on a substrate front face, and the process which sets up the 
virtual curved surface which passes along detected each point, and to move a nozzle tip in parallel with 
said virtual curved surface in a spreading process. 

[0041] In addition, the RF modulation of the light of a laser diode can be carried out, it can emanate to a 
height sensor towards an object, and the well-known optical sensor which measures the distance 
between objects for the phase of a reflective modulated wave as compared with a criteria wave can be 
used for it. 
[0042] 

[Example] Drawing 2 , drawing 3 , and drawing 4 are the perspective views, top views, and front views 
showing the fluorescent substance stratification equipment for the 42 inch colors PDP, respectively, and 
drawing 5 is the block diagram of the control circuit. In these drawings, while the pins 91-93 for 
positioning of a substrate set up, the adsorber (not shown) for adsorbing a substrate and fixing is formed 
in the installation base 51 for laying a substrate 50. 

[0043] Y shaft-orientations transport devices (henceforth a Y-axis robot) 52 and 53 of a pair are formed 
in the both sides of the installation base 51, X shaft-orientations transport device (henceforth an X-axis 
robot) 54 is carried in the direction of arrow-head Y~Y ? movable at the Y-axis robots 52 and 53, and Z 
shaft-orientations transport device (henceforth a Z-axis robot) 55 is carried in the direction of arrow- 
head X-X' movable at arrow-head X-axis robot S4. The syringe applied part 58 which equips the Z-axis 
robot 55 with a paste-like fluorescent substance possible [ balking from the dispenser which consists of 
a nozzle 56 which carries out the regurgitation, and a syringe 57 ] is carried in the direction of arrow- 
head Z-Z' movable. 

[0044] Moreover, the position sensors 59 and 60 for detecting the mark for positioning prepared in the 
front face of a substrate 50 It is installed independently in the direction of arrow-head X-X' by the X- 
axis robot 54 movable, respectively. The height sensors 61 and 62 which measure the distance (path 
clearance) C from the tip of a nozzle 56 to a rib summit and the distance from the tip of a nozzle 56 to 
the fluorescent substance paste front face after spreading are fixed to the lower part of the syringe 
applied part 58 forward and backward on both sides of a nozzle 56. 

[0045] By the Y-axis robots 52 and 53, the X-axis robot 54 is conveyed by the motors 52a and 53a for 
Y-axes. By the X-axis robot 54, the Z-axis robot 55 is conveyed by motor 54a for the X-axes, and the 
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location sensors 59 and 60 are conveyed by the motors 54b and 54c for sensors, respectively. Moreover, 
by the Z-axis robot 55, the syringe applied part 58 is conveyed by the motor 62 for the Z-axes. 
[0046] In drawing 5 , a control section 80 builds in the microcomputer which consists of CPU, a ROM, 
and RAM. The output from a keyboard 81, position sensors 59 and 60, and the height sensors 61 and 62 
is undergone. While carrying out drive control of motor 54for the X-axes a, the motors 52 and 53 for Y- 
axes, motor 55for the Z-axes a, the motors 54b and 54c for sensors, and the air control section 72, the 
various conditions and the advance situation of spreading of being inputted from a keyboard 81 are 
displayed on CRT82 by the alphabetic character or the image. 

[0047] Air ** from the source 70 of air (for example, air bomb) is impressed to the air control section 72 
through the air tube 71. In response to the output from a control section 80, the air control section 72 
impresses air ** to a syringe 57 through the air tube 73, and controls the discharge quantity of a nozzle 
56 uniformly. 

[0048] This equipment explains the procedure for forming a fluorescence layer to the substrate for 42 
inch PDP using the flow chart of drawing 6 . First, the syringe applied part 58 is equipped with the 
syringe 57 which held 20 cc of paste-like fluorescent substances for (red R) fluorescent substance 
stratification with a nozzle 56. 

[0049] As shown in drawing 7 , the substrate 50 which has un-effective display (dummy) field 50b is laid 
in the predetermined location of the installation base 51, and it fixes to the perimeter of effective 
viewing-area 50a (step S1). 

[0050] A substrate 50 consists of a glass plate with a thickness of 3.0mm. Beforehand in addition, to 
effective viewing-area 50a of a substrate 50 As shown in drawing 8 , 1921 ribs r with die length of L= 
560mm, a height [ of H= 100 micrometers ], and a width of face of W= 50 micrometers are formed in a 
pitch P in parallel with the direction of arrow-head X-X\ To dummy area 50b The positioning mark M1 
which shows a spreading starting position, the positioning mark M2 which, shows the center of a 
substrate, and the positioning mark M3 which shows a spreading termination location are formed 
beforehand ( drawing 7 ). Since 1920 slots are formed in the substrate 50 with 1921 ribs r, R, G, and B 
fluorescent substance will be applied to 640 slots (1920/3), respectively. 

[0051] Then, the set points, such as a coordinate (refer to drawing 7 ) of rib height H, the rib width of 
face W, the rib number N, path clearance C, the nozzle discharge quantity Q, fluorescent substance 
paste coating thickness, the nozzle passing speed V, and the height detection fields R1-R9, are inputted 
from a keyboard 81 at the time of substrate immobilization. 

[0052] Next, if a keyboard 81 is operated, a control section 80 will perform detection and operation 
actuation of substrate conditions (step S2). That is, the X-axis robot 54 and the Y-axis robots 52 and 
53 are driven, the location of the positioning mark M2 is read through a position sensor 59, and the 
location of the positioning marks M1 and M3 is read through a position sensor 60. 

[0053] and the points P1-P9 that the substrate height (height from the installation base 51) which boils, 
respectively and can be set in the set-up fields R1-R9 serves as max are detected through the height 
sensor 61, a rib initiation coordinate, the spreading pitch P, the spline surface that passes along points 
P1-P9 are computed, and it is set as RAM (storing). In this case, a pitch P is computed from the 
distance of marks M1 and M2, and the number N of ribs. 

[0054] Next, if an operator equips the syringe applied part 58 with the syringe (with a nozzle) which held 
the red fluorescent substance paste (henceforth R fluorescent substance) as a syringe 57 and a nozzle 
56 (step S4) and performs starting actuation in a keyboard 81 (step S5), the tip of a nozzle 56 will move 
to R fluorescent substance spreading starting position based on the positioning mark M1, and will be 
held at predetermined height (path clearance) (step S6). 

[0055] Next, it moves in the direction of arrow-head X, and spreading of a fluorescent substance paste 
is started at the same time a nozzle 56 starts the regurgitation of R fluorescent substance (step S7). 
Migration of only die-length [ of one rib ] L suspends the regurgitation and migration actuation 
(spreading) (step S8, S9). 
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[0056] Next, only pitch 3 P move a nozzle 56 in the direction of arrow-head Y, and discharging and the 
migration actuation to the direction of arrow-head X' are started (steps S10-S12). If only die-length L 
moves, a nozzle 56 will suspend the regurgitation and migration actuation, and only pitch 3 P will move it 
in the direction of Y (steps S13-S16). And if actuation of steps S7-S16 is repeated and a spreading 
number amounts to 640 in step S10 or S15, the activity by R fluorescent substance will be ended. 
[0057] Next, an operator changes a nozzle 56 to a syringe 57 for the thing for a green fluorescent 
substance paste (henceforth G fluorescent substance), and repeats actuation of steps S5-S16 (steps 
S17 and S18). After spreading of 640 by G fluorescent substance is completed, a nozzle 56 is changed 
to a syringe 57 for the thing for a blue fluorescent substance paste (henceforth B fluorescent 
substance), and spreading of 640 by G fluorescent substance is performed like the above-mentioned 
(steps S19 and S20). 

[0058] In addition, in each slot, the above-mentioned spreading stops so that only the predetermined 
distance d may become this side from the edge of Rib r, as the spreading termination edge of the 
fluorescent substance paste 28 shows drawing 1 7 . This is for avoiding that the applied fluorescent 
substance paste turns to the next slot across the edge of Rib r. In this case, if d is 0.5mm or more, the 
effective thing is checked experimentally. 

[0059] Moreover, in spreading of the above-mentioned example, although only the pitch 3p set up 
beforehand moves in the direction of arrow-head Y and the nozzle 56 is made to perform spreading to 
the next slot after ending spreading of one slot Whenever spreading of one slot is completed, it may be 
made to perform spreading of the slot, position sensors 59 and 60 detecting the start edge and 
termination of a rib which form the slot which should be applied to a degree, respectively, and moving a 
nozzle 56 based on the start edge and the termination location which were detected. By this, the 
spreading precision of the fluorescent substance paste to each slot improves further. In addition, when 
position sensors 59 and 60 cannot detect the start edge or termination of a rib in this case according to 
a certain cause (for example, partial breakage of a rib edge), spreading of the next slot is performed 
based on the pitch set up beforehand, without interrupting a spreading process. 

[0060] Thus, termination of all formation of the fluorescent substance layer of R, G, iand B in alignment 
with the inside configuration of the slot between ribs as shown in drawing 1 returns the X-axis robot 54 
to a home position (location which came together in the direction of Y' most in drawing 3 to the surface 
of the installation base 51). Then, an operator takes out a substrate 50 (step S21). About the taken-out 
substrate 50, a fluorescent substance is dried at the following process. 

[0061] During the above-mentioned spreading, height control of the tip of a nozzle 56 is carried out by 
the Z-axis robot 55 so that it may always have the distance of C= 100 micrometers of path clearance 
from the computed spline surface. 

[0062] In addition, a control section 80 is set during spreading of the direction of arrow-head X, and the 
direction of X'. Supervise the surface height (thickness) of the fluorescent substance paste immediately 
after spreading by the height sensor 62 and the height sensor 61, respectively, and if it deviates from 
the spreading thickness to which the supervised thickness was set beforehand more than tolerance 
Spreading (regurgitation and migration) of a nozzle 56 is stopped immediately, and warning (alarm) of 
"poor spreading" and the coordinate of the halt location of a nozzle are displayed on CRT82. Moreover, 
a control section 80 memorizes the coordinate to built-in RAM. 

[0063] After an operator removes the cause (for example, TSUMARI of a nozzle) of poor spreading, he 
exchanges the substrate 50 on the installation base 51 to a new thing, and performs spreading from the 
beginning again (steps S1-S21). 

[0064] By this, "poor spreading" of a fluorescent substance paste can be far discovered early compared 
with the case of the former inspected after completing 3 color spreading and the desiccation process of 
R, G, and B. Therefore, the effectiveness and the yield of spreading of a fluorescent substance improve. 
Moreover, since the source location (coordinate) is memorized, as for the substrate which "poor 
spreading" produced, the repair and a re-spreading activity become easy. 
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[0065] Moreover, although the substrate 50 with which two or more ribs r were formed in the front face 
independently like drawing 8 , respectively was used in this example, that to which the edge of the rib 
which adjoins mutually was connected by turns like drawing 9 may be used. According to this rib 
configuration, the connection part of an edge serves as a spreading terminal point location of each 
fluorescent substance, and ****** of a fluorescent substance paste can be severed in this part. 
[0066] Furthermore, the rib r of the adjoining each set leaves each other at one edge, it is formed on a 
substrate so that it may adjoin each other in an other end, and, as for spreading, it is desirable, as Rib r 
is shown in drawing 18 for it to be started from the large edge of spacing and to end at the narrow edge. 
This is because it is lost that the fluorescent substance paste 28 tends to go into Mizouchi at the time 
of spreading initiation, and overflows too much at the time of spreading termination. 
[0067] Although the positioning marks M1 and M3 are detected and the pitch P of Rib r was calculated 
in this example, as shown in drawing 10 , the auxiliary positioning mark m is formed for every rib of a 
predetermined number, the pitch P of a rib is set up before spreading, and Mark m is detected by the 
position sensor 59 or 60, and you may make it amend a pitch P during spreading. In addition, the 
positioning marks Ml, M2, M3, and m are formed in coincidence when forming Rib r in a substrate 50. 
[0068] Moreover, while setting up a pitch P before spreading, the location of the rib applied to last is 
computed from a pitch P, as shown in drawing 1 1 , a nozzle 56 is moved to the coordinate corresponding 
to the rib, Point T is drawn with a fluorescent substance, the coordinate of Point T and the coordinate 
of the positioning mark M3 are detected by the position sensor 60, respectively, and you may make it 
amend the set-up pitch P from difference **L of the distance. 

[0069] Drawing 13 is the configuration explanatory view showing the system using the equipment shown 
in drawing 2 , and series connection of R fluorescent substance stratification equipment 100R, drying- 
furnace 200a, G fluorescent substance stratification equipment 100G, and drying-furnace 200b, B 
fluorescent substance stratification equipment 100B, and drying-furnace 200C is carried out through 
Conveyors 300a-300e. Although each of R fluorescent substance stratification equipment 100R, G 
fluorescent substance stratification equipment 100G, and B fluorescent substance stratification 
equipment 100B is equipment equivalent to the fluorescent substance stratification equipment shown in 
drawing 2 , it has held R fluorescent substance, G fluorescent substance, and B fluorescent substance 
in the syringe 57, respectively. 

[0070] In such a configuration, a substrate 50 ( drawing 7 R> 7) will be conveyed and dried by conveyor 
300a at drying-furnace 200a, if 640 R fluorescent substance layers are formed in the front face of R 
fluorescent substance stratification equipment 100R. The dried substrate 50 is conveyed by conveyor 
300b G fluorescent substance stratification equipment 100G, and 640 G fluorescent substance layers 
are formed in the front face. 

[0071] Furthermore, a substrate 50 is conveyed by conveyor 300C at drying-furnace 200b, it dries, and 
the dried substrate 50 is conveyed by conveyor 300d to B fluorescent substance stratification 
equipment 100B, and 640 B fluorescent substance layers are formed in the front face. 
[0072] Next, a substrate 50 is conveyed and dried by conveyor 300e at drying-furnace 200C. Then, a 
substrate 50 is calcinated by the baking equipment which is not illustrated, and R and G in alignment 
with the inside configuration of the slot between ribs as shown in drawing 1 , and B fluorescent 
substance layer 28 complete it in the slot between ribs 29. 

[0073] In addition, in drying furnaces 200a-200c, the paste-like fluorescent substance with which the 
slot of a substrate 50 was filled up serves as a fluorescent substance layer which dried and was 
mentioned above for 10 - 30 minutes at the temperature of 100-200 degrees C. Since it mixes each 
other over a rib with mutual surface tension, that is, color mixture may be carried out when the adjoining 
fluorescent substance applied previously (restoration) is liquefied, and the fluorescent substance applied 
to a degree (restoration) contacts it, desiccation processing is performed for preventing it immediately 
after spreading of the fluorescent substance layer of each color. That is, by passing through a 
desiccation process, it becomes the form where the paste-like fluorescent substance with which it filled 
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up meets the inside configuration of the slot between ribs, and surface tension will be lost. Moreover, 
any one method is adopted as drying furnaces 200a-200c at least among a hot plate method, a hot blast 
circuit system, and a far-infrared method. 

[0074] Drawing 14 is the configuration explanatory view showing the alien system using the equipment 
shown in drawing 2 , in this example, prepared one set of a drying furnace 200 instead of three sets of 
the drying furnaces 200a-200c of the system shown in drawing 13 R> 3, and has formed the carrier 
robot 300 which conveys a substrate 50 instead of Conveyors 300a~300e in the direction of arrow-head 
A-A'direction and arrow-head B-B'. 

[0075] In such a configuration, it is conveyed by the carrier robot 300 and a substrate 50 is dried by him 
to a drying furnace 200, whenever the fluorescent substance of each color is applied like the system 
shown in drawing 1313 (restoration). 

[0076] Moreover, drawing 15 and drawing 16 are the perspective views and sectional views showing the 
multi-nozzle as a modification of a syringe 57 and a nozzle 56 used for each above-mentioned example. 
In this multi-nozzle, six nozzle 56a is arranged by the single tier in the pitch P 6 times the pitch of a rib 
about one syringe 57a. 

[0077] And at the time of fluorescent substance spreading, the paste-like fluorescent substance held in 
syringe 57a is breathed out by coincidence from six nozzle 56a. Therefore, the fluorescent substance 
layer of the same luminescent color is formed six [ at a time ] at once, and spreading working hours are 
shortened to one sixth compared with each above-mentioned example. Here, the relation between the 
rib pitch P, the nozzle pitch PN, and the amount of Y directional movements of a nozzle is explained 
about the case where the multi-nozzle which arranged n nozzles to the single tier in the pitch PN about 
one syringe is used (however, a fluorescent substance paste is made into three kinds, R, G, and B). 
[0078] [A] When applying a fluorescent substance paste at the time of the both-way directional 
movement of a nozzle, the substrate (substrate which has the rib with which opening of a rib comrade's 
edge pattern with which especially drawing 9 and 18 adjoin was carried out by turns) shown in drawing 8 , 
drawing 9 , and drawing 1 8 can be applied, nozzle array-pitch PN is set as PN=6P, and spreading is 
performed as follows. 

(1) Apply a fluorescent substance paste to n slots by spreading pitch 6P first at coincidence, moving a 
nozzle in the direction of X from the opening guide (opening of the 1 st slot) of the edge pattern of a rib. 

(2) Next, only 3 P move a nozzle in the direction of Y, and position at the opening side (opening of the 
2nd slot) of the edge pattern of a rib. 

(3) Next, apply a fluorescent substance paste to n slots newly, making it move in the direction of X' (at 
the process so far, a fluorescent substance paste will be applied to a total of 2n slot pitch 3P). 

(4) Next, only 3Px (2n-1) moves a nozzle in the direction of Y, and position at opening of the 3rd slot. 
The above (1) The process of - (4) is repeated. 

[0079] [B] When applying a fluorescent substance paste at the time of the 1 directional movement of a 
nozzle, the substrate shown in drawing 8 can be applied, nozzle array-pitch PN is set as PN=3P, and 
spreading is performed as follows. 

(1) Apply a fluorescent substance paste to n slots by spreading pitch 3P first at coincidence, moving a 
nozzle to the forward direction (the direction of X or X'). 

(2) Next, without applying a fluorescent substance paste, move a nozzle to hard flow and make it return 
to a spreading starting position. 

(3) Next, only 3 Pxn moves a nozzle in the direction of Y. 
The above (1) The process of - (3) is repeated. 

[0080] Thus, it is not easy to apply a fluorescent substance paste uniformly correctly into the slot 
where each nozzle corresponds since a fluorescent substance paste cannot be easily breathed out 
directly under a nozzle tip by the effect of the viscosity of a fluorescent substance paste and surface 
tension when the end face at the tip of a nozzle is right-angled on the shaft of a nozzle even if it makes 
the pitch of a nozzle in agreement [ with high precision ] in a rib pitch in performing spreading to 
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coincidence by two or more nozzle 56a. 

[0081] Therefore, when using two or more nozzles, as shown in drawing 19 , it is desirable to form a 
nozzle so that the end face at the tip of a nozzle may make the acute angle theta to the shaft of a 
nozzle, to hold a nozzle so that the shaft of a nozzle may make the acute angle alpha in the spreading 
direction to a substrate 50, and to make it opening at the tip of a nozzle turn to the spreading direction 
and hard flow. In this case, theta is set as 30 degrees - 60 degrees, and alpha is set as 45 degrees - 70 
degrees. Since a fluorescent substance paste is certainly breathed out by the spreading direction and 
hard flow from each nozzle and a discharge direction is fixed by this, each nozzle can apply a 
fluorescent substance paste to each slot on desired correctly. 

[0082] In addition, it is equipped with syringe 57a so that each nozzle 56a may intersect perpendicularly 
and arrange to a rib at the syringe applied part 58 ( drawing 4 ), but if the device in which syringe 57a is 
rotated is established in the direction shown in the arrow head W of drawing 15 , it will become possible 
to adjust the spreading pitch of each nozzle 56a by the rotation. , 

[0083] It is also possible to improve on the head 63 as shows the spreading head of the coater which 
applies the paste of the shape of a curtain called slot coater and die coater to drawing 20 , and to 
perform the same fluorescent substance spreading as said multi-nozzle by this invention, furthermore. 
[0084] Namely, as the longitudinal section is shown in drawing 21 and the A~A cross section of drawing 
21 is shown in drawing 22 , a head 63 forms reserve-tank 57b which stores a fluorescent substance 
paste in the interior of a head 63 temporarily, and two or more clearance (channel) 56b for fluorescent 
substance paste regurgitation corresponding to nozzle 56a of drawing 16 , and it constitutes them so 
that a blind-like fluorescent substance paste may be made to breathe out from channel 56b. When 
applying the fluorescent substance layer of the three above mentioned colors, the head 63 
corresponding to each color is arranged as mentioned above, and the whole spreading is completed. 
[0085] 

[Effect of the Invention] Since according to this invention a fluorescent substance is breathed out from 
the nozzle which moves only by carrying out a numerical setup of the substrate specification in a 
substrate top and it is applied to the slot between ribs, without using the conventional screen mask, 
while being able to form a fluorescent substance layer with a sufficient precision to the substrate of the 
size of arbitration, it can respond to specification modification of a substrate easily. 



[Translation done.] 



* NOTICES * 

. JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section perspective view of the plasma display panel concerning this 
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invention. 

[Drawing 2] It is the perspective view showing the equipment of the example of this invention. 
[Drawing 3] It is the top view showing the equipment of the example of this invention. 
[Drawing 4] It is the front view showing the equipment of the example of this invention. 
[Drawing 5] It is the block diagram showing the control section of the example of this invention. 
[Drawing 6] It is the flow chart which shows actuation of the example of this invention. 
[Drawing 7] It is the plan showing the substrate of the example of this invention. 
[Drawing 8] It is the important section enlarged drawing of drawing 7 . 

[Drawing 9] It is the important section enlarged drawing showing the modification of the rib of the 
substrate applied to this invention. 

[Drawing 10] It is the plan showing the modification of the substrate applied to this invention. 
[Drawing 1 1] In the substrate shown in drawing 7 , it is the enlarged drawing showing other approaches 
of amending a rib pitch. 

[Drawing 12] It is the graph which shows the relation between the path clearance in this invention, and 
fluorescent substance discharge quantity. . 

[Drawing 13] It is the configuration explanatory view showing the system of this invention. 
[Drawing 14] It is the configuration explanatory view showing the alien system of this invention. 
[Drawing 15] It is the perspective view showing the modification of the nozzle of the example of this 
invention. 

[Drawing 16] It is the sectional view of the nozzle shown in drawing 15 . 

[Drawing 17] It is the plan showing the physical relationship of the edge of the rib of the example of this 
invention, and the spreading termination of a fluorescent substance paste. 

[Drawing 18] It is the plan showing the modification of the rib of the substrate which this invention 
applies. 

[Drawing 19] It is the side elevation showing the modification at the tip of the nozzle this invention. 
[Drawing 20] It is the perspective view showing the spreading head as other modifications of the nozzle 
of this invention. 

[Drawing 21] It is drawing of longitudinal section of the spreading head shown in drawing 20 . 
[Drawing 22] It is the A-A sectional view of drawing 21 . 
[Description of Notations] 

50 Substrate 

51 Installation Base 

52 Y-axis Robot 

52a The motor for Y-axes 

53 Y-axis Robot 

53a The motor for Y-axes 

54 X-axis Robot 

54a The motor for the X-axes 
54b The motor for sensors 
54c The motor for sensors 

55 Z-axis Robot 

55a The motor for the Z-axes 

56 Nozzle 

57 Syringe 

58 Syringe Applied Part 

59 Position Sensor 

60 Position Sensor 

61 Height Sensor 
91 Pin 
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92 Pin 

93 Pin 
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lite, 01 K^T^-pf;:, iS±i:7Hl/7ilAt'j 
X r fciSWfc^l;:, ^^«^SSiCcfc0^fi)c$n 

[0 0 19] *Jtfr«*»*r*fc«)©^-^h 

Tt^lRl 0~5 0 w t %, lf^t;PP-X5wt%t5 
J;LN*BCA4 5~8 5w t %©ig^T*5. 
[0 0 2 0] fcfc, *feflJ«JtttK£UTtt, #J*.«\ 
(Y, Gd) B03:Eu4'fflK #feffl*7t#lK«hb 
Ttt. #J*J;f Z n2S i O4 : MnXIJBaA 1 120 19 : 
Mn^fflK tefflMStbTIl 3 (B 

a, Mg) O • 8 A 1 2O3 ; Eu^fflW^tOTf 
5. 

[0 0 2 1 ] ^-7. httOSftttfciitffi'rfcx-fX'O 

v<o;xmz&^t. ; X)itom-3.v7TnmzM&i,T 
<t 0 t>/h s < ^ s «fc 3 $ n* *«. y X)V9tm 



(4) 

ttU Xi: >J ^toimcjp A$ft5 £ t**35tV»©T, ftSIS 
©^g«'J^PSJ;t)t)^#<T ! t)<t^. HAtf, UX 
©KBS*U 7 0 Mm©<t#trtt, yXMrtgl 0 0 u 
m, ni3 0 0 uraIS©t>oa»ff*L^. /X 
;KC«. Itgc* 5-3 0*) ©/X^Sr'JX 

(cb^tj iaicjrr5£©SM& tf y fTEM tfc y X;u 
srffl^Tfcj;^. £©*££«, mm\zm$L*<Dffit)m 

[0 0 2 2] ^-7> h«©m3t«e*9lC«l&-r4*3tfls 

K»«Snfc^-^htt©«3tt#:*JR*Ufc«f« (->u 
>v) *©£«©&ft{*:fcffia£iiO*T/X;i^J¥ 

#Ja.tt\ flJ«©x-f X^>1J— -/XfA (yXrA 
CS, SII>yZ7'J>y (*) ») tffl^5:t«« 

[0 0 2 3] H©$B9i©*2i«»;:ra:. yX^WM 
© U XK¥fTfc#ft, »J XfcH£T£7jfa:fe £tf»£tc 
SttTi^rS]© 3 ^fttc&Krrs J: 5 tcvx;u 

20 Sffljt*WfcSH!i$it ■§*)©, #J*.«\ 3tto*7h-?>3 

[0024] a*. ftttsBWi-rseftSitctt^-^. 

*«. *JP©^mtt^*SS©^?.7L7"-7tf>^-^^ 

[0025] mmi$<z>&mW}fttyX)i<D*tmm 
fc&fflw?z>fflwmz. cpu, rom, RAM^ir; 

[0026] fit, z\(D&otzmyeftmMtiLmwiz%> 

^T, *®CSgc©'J^H»f5fetf<>^TM?iJt^fi)tLfc 

©aic^TtftH^a^j-r*. ^Tii>«ffin2* 

40 it. mm<DmytmmmvT&mmt}\z^omo^ 
m&-?zz.trf$>z><DT\ mis.<Dmiffi\zziLTmi& 

«9B 2 Pi^m 2 fi©:&7£ft£^rf & :iWSU>. 

[0 0 2 7] U ^©ffiH^Tj-ffifcH-rsitftfr. CSJx. 
tf. UXOM (EiB«*fcttKff«) . UX©S$, 
UX©S$, UXWgH^iJtf-7 5 1 , U^KJiJ»*J:t«6* 

w^^i^7^©S«±©<4§ yx;u 
tcw-r 5>ig^#, ;x)KD&mmm. jX)\>% 
mtms. (x«uxm±) t©E*. £«fctf 
50 iwaoottmai&^s&iitrjtiiJTx^w^&^ttJt 
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[0 0 2 8] ±IE«3t#S»fiES«H. »£gffifcl2tt 
5 ft&ft«ite«>ffl 0 fttfttBf ^ft^-t >u-« £ -s \z 
f^nii, S«*J:^'J ^OttlCWt «/X^©ttl 

[0 0 2 9] ^t>D-Sffli^i^i:ii ^«6S«a 

[0 0 3 0] UXPfi££> WMte-efffe^*^ 

fctt, {4Sft*v-^t)EnJSijffiT|W)PttCfT^- 1t>FX 

[0 0 3 1] ffiffflflStt, ^C±5t»)Sl/&fl!l«»7 
*IilC*l(»T, -tOtt«*»fflT— irfc*"^t>T, & 

[0 0 3 2] &««te«>V-£tt. SUXlcMfSb 

T«ttT%>J:l»U 0f3e»«5'J^«t»ltTfeJ:^. * 

LTtStt 5ft5t, 7 X;KD»»*»jW»£«t: < fTfrtt 

X©$fc*«£«ffl?-SJ:3£bT*><k^. 'JXft*ffi£ 

[0033] yx;u©ptm*Q«. a i 2 k^-tj: 3 
t. ?U77>t.£^-5) cwm±-rz>£ig±-rzt^ 

[0034] fc*, i"J77>xctt. httst* 

£$n5*<. 3^ 1 0 0~2 0 0 /xmTS-So iM 
K, £©8>tt£fiJ/abT, yXJHtffliQSi"J77> 
7. C ( C «t o T M » b T % ck t> . 
[0 0 3 5] $^tc, >'X;i'ftJI*>&''<--Xhtttt%tt 

£ u xt u ^©Mfc!tmuTSfe^"r*«^. — saws** 

[0 0 3 6] ^©«rtt*fiJfflUT, m*om%i%f<Dfr2 'J 
7 7>X^< bTt?i;0ttHJ:ft££!>&< LT|^& 



(5) 

8 

[0 0 3 7]foT, ft^ISti. /XKftiQtmfat 

-t-ntasuT. yx;uftssts«toE«S:JB 

lEAI-tO t>*#^aS2EJmc«J#bT«3fc#£Jfe*r$- 
[0 0 3 8] 3-fc, »«fSffi©-g& 

[0 0 3 9] *fc, 7U75>XC«, S«©K94>U 

x©i« $ <73 a* 7 v * c cfc xmtr % ittb, mfomzffi 
at. a«rt©ffi*o^ (3j«a±) ©ss (x«ux© 

ft®) SrfffiU, ;L©±£m/£©7'J77>7.C£*b 

Tyx;p5t*30^n&r*«j:5J*-rntf«fc'^. 
[0040] fox, ft^gga*, a«^ffi±»ffi*ro 

±<DffiS©3£©i«3£fcfcli-*-*Ig£, ttUI/ftiA 
S{C^liT/X;i/5fe^$:MB2«Sia®lc¥fT^K$-a- 

[0041] sss-fe u— tf^ 

-f *-H©3t*i«ffl**»lbT»*iriRitj-Ttt»b. K 
M^H&©&ffl * S?Pz£ t Jt R b T*f ft t © M ©S§|§8 £ 

so [0 0 4 2] 

immm) 02, gi3 4sj:Dt@4tt, *n^n4 2<> 

PDPfflit3t»JI»**«t*t"*iaH, ¥® 

• itss. z.n*><Dmiz&^T, s«5 o ^tgar-sfc 

i*©«B^5 1 Ktt. S«(DftM*ffltr>9 1~9 3 

[0 0 4 3] 5 1 <Dmm\Z\t-tt<DY®J;faMm 

mm (JKT> Y(*DJ|«y 5 2, 5 3tfWLtf*> 

4*SYttP#yh 5 2, 5 3lC^EnY-Y' JjftlZ&W) 

eimzmmtsn. zwafommmw (wt, zwD^-y 

htl^o) 5 5*^BPXttPJj?y hS4tr^EPX-X' 

tt> ^-7. h«©S^fr«retWr-6/X;W5 6 t->'J > 
y5 7 ^^>-y— S«IRpIliKS*r-5 

*>'J>>?8««5 *f6]fc^»jpl^tc^ 

[0 0 4 4] S«5 0©35iSK«tt&nfc{i«ft 

so *ffl'7-i'€:^li5-r-5fcfe©ttH-t>-y-5 9, 6 0(1 
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^ft-fttSfci lt^eijx - x ' ■fifaiz&Wi'timzxmn 

£T'©S§g| (£"J7 7>7.) Ci5j;tfyX;U5 6©5fe*S 
iS£-fc>+f-6 1 , 6 211 ->'J 5 8©T8Bt;i 

[0 0 4 5] YiD# 7 b52, SSTIJYifflt-^ 

5 2 a, 5 3 a te £ o T X fib n # h 5 4 £S8i£-f5. 
XMnjpy h 5 4TI1, Xlfflt- * 5 4 atC.to.TZ 
Ho#7 h5 5£8$Htb, t>tffl : E-5'5 4b, 5 4 
cfc«koTfnfnffilHr>t5 9, 6 0 £jjgiff£„ 

T->'J>S?S*«5 8 £«J jif-S>„ 

[0 0 4 6] H5 tCiSl^T, fflW8 0lt CPU, R 
OMfi < ktfRAM)l>6a:57-fi7D3>i;a-i'g|»j|[ 
b, +-#-h*8 1, {4«-tr>-y-5 9, 6 0*«t^S5S- 
t>t6 1, 6 2 7y><=>©tti7j£SWT, Xttffl^E-^5 
4a, 5 5 3, Zfftffl^E-^ 5 5 a, 

-fe>1tffl ; E-^ 5 4 b, 5 4 c*«tlXX7ftJ»«7 2S 

a^^Sfe^iROJiffttJHSX^iBttTCRT 8 2 

[0 0 4 7] I7M (t&lxW, I7#>^) 7 0*^(5 
XTEEttXT^i— X7 1 ^^LTXT$iJffll^7 2 fcfp 

in^n^o x7$ijpa57 2tt, 8 oleoma* 

SWT, X7ffi2rXT^i-^7 3 Sr^bT->U >5?5 
[0 0 4 8] ;c8HCJ;oT4 2i'>? : PDPffl©S 

h*fflir»Tittwr*. £-f, (R) abfc#H»iSfli 

©^-7. h^^2 0 c c *iR^Lfc->'J >y575 

[0 0 4 9] M7 tC^Tct 5 5 0 a ©Jf 

**5 0b*tt4*fi5 0 
Stl#5 l©f!lffill:tll/TiST4 U5^X 
SI). 

[0 0 5 0] ft*, i«5 0liiS3. 0mmOjJ7X 
^»*«5 0O#a«w««5 0 aKtt, 
H8l;:^f .fcf-te^epx-X' *frt;:¥fTt~fi3L = 5 

6 0mm, iiS £H= 1 0 0 urn, gW=5 0/imOU7' 
riJ«i;yfPT19 2 1*»asn. ^5-Sli5 0b 

tew, ^fliF^^&s§:^i-feMft*-7-i7Mi t, mm 

fitftJOV-^MSmRttSnT^* (07) . S 
S5 0l:tt, 192 1*fflU^rl:i^T1 9 2 0*O 
i)5«ffilc$nT^50T, R, G, Btjtfttt, ^-n^* 
tt6 4 0* (1920*/ 3) ©iSK&ffiSnSClil;: 
ft 5. 

[0 0 5 1] f^T, S«@5£H$fC, U^&SH, UX 

ttw. ux#$cn, ^U77>xc, /x;n±ta»Q, 



(6) 

&ti}fiI«R 1~R9©JS« (@7#HS) ft£*©s££M£ 
[0 0 5 2] #tC, *-#-H8 1 *»ffr*t. <H» 

2) . OiO, X«in#-y H 5 4, Yliin#>yh52, 

5 3£MibT, SS-fe>-y-5 9£7>bTftSfttf>-?- 
'?M2a>ffiB«R&BQ. filt>t6 0S^t.Tfil 
&&T-i7M 1 tM 3 ©{i»£Si*IX5o 

io [0 0 5 3] fLT ISfe^nfcM^R 1~R 9 ©4"T 

*rnen \z » ttsssns (m#5ia»6o»s) a* 

fi*<hft-5,&P 1~P 9^iS^-k>-9-6 1 £5>bT$tB 
9£a£7X^>fflffift££|?tBbTRAMtC|S:g 

[0054] #tc, f^*#*«*eai3tt#^-z h (etf 

U>y57t; 5 6 t bT->'J >S^S*W 5 8 Kg 
20 «b (Xr77'S4) , +— 1 Kfc^TiB»» 
VEZfiot Ut7 7'S5) , 7X*;U5 6 ©£*!#«&« 
&«6V-?M 1 KS^TRSiftfc&tf Hte(fc«$T£ 
ibb, (^J75>X) CfiHSSni' (Xf 

7 7"S6) . 

[0 0 5 5] &tC, yX;W5 6HR*3tfrOia:aaSrlBJ6 
T*£BI$K:*l?X#ffl^»|&LT«ft#'*-;*. h©^ 

*fjftm*mi£2nz> Uf77*s7) . 1 #© u x©s 

£f?ltT& (Xf7 7'S8, S9) . 
so [0 0 5 6] #tC, yX)U5 6tttTy^3 PfcW^EPY 

Tjffii^Kib, n±tHifj^«fcz>'^Enx' -jjfo^tD&mm 

Uf77'S 1 0~S 1 2) . 7X^5 6 

b, tf«y^3 PfcWY^lfij^iftf S UT7XS 1 3 

~S 1 6) „ ^bT, Xf7 7"S 7~S 1 6 

Dilb, X777'S 1 OXttS 1 5fc£^TJfe***A* 

6 4 0#K3i-r££, R^#K±*fP*tt»7-r*. 
[0 0 5 7] f£St*^*:> U>y57t7 X» 5 6 

^«fe«7t^^-7, h (EAT, G Sift**: £1^5) ffi©fc 
40 ©tCtO&AT. Xf7XS 5~S 1 6©»jfE£< 051 
T Uf77'S 17, S 1 8) „ G^ftfttCiS 6 4 0 
#<©£#!W*7-r 5 t > > 'J >v J 5 7 tV X;U 5 6 t5^W 

tbjft^sn. ftn®£mmzG&ytmz£2>6 a o*© 

!6**»fTton* Uf77"S19, S2 0) . 

[0 0 5 8] ft*, ±B»*f^*tt. #*tC*5^T, ^ 
3t#^-Z h 2 8 ©fctf »7SS*«, B 1 7 tc^T=k 5 tr 
U ^ r Siff£E*d fc*W%Mmfcft* J: 3 tff ± 

*n<5. mil !fe*bfc»3t#^-^h*fJ^r©SB 
so ge^@ATI^©S^[H)0)Atr^ ( !;^jglt-5.fc©Tab-5 o 
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-y- 5 9 1 6 o tftozfromm mm* u ^sb»©«» 

£fctt, &ftlgtt*0r;*n.ac:£fc:<. 7*ts^$n 

[0 0 6 0] ^©.fc^tcL-T, Blfc^tiia'J^H 
<B*©l*3fflJ§MKl;:»ofcR,' G, B®M#I©Mf 
**»-T'«TiR7-r-5t. X«D^7b5 4(i*-A#y 
5>a> (03 K^T, IIp5 1 <D±.}R^Y ' l5fa\Z 

m^m-otc^m.) izglmtz. fit, ftsi#«, s« 

[0 0 6 1 ] tmomftft^lZiS^T, /Xil/5 6ffl 
*C = 10 0 jimroSfl^tt^i^lCZttD^y h 5 

[0 0 6 2] ft:*, $iJPg|58 0 «. £Epx*ft:feJ;tf 
7,h©3lffii«S OPS) SISt>t6 2*3i^i«$ir 

r^j^&j (ds§ (77-A) t y X;u©ftitfiB© 

lf^CRT8 2l;S^St^ $iJPS5 8 0 «, 

[0 0 6 3] fts*#tt. 2fetf*a©JRB /X 
S»*bfc«. «B^5 1±©S1£5 0 5 

Uf-^S 1~S2 1) „ 

[0 0 6 4] dtlfC^oT. S^ft^-T-b© rjfefc* 
&j *r, G, B©3fi&tfis«fctfft»l8£^7'Ufc 

SCt*«fS5. tot, ^Jtflt©ft^*©«l*t* 

t^m^mm (mm) a*e*3ftT^*©T, ^©wii 

[0 0 6 5] Sfc. ^OHJfiWTtt. afflfcttRO'J?' 

r *i0 8o«t'5 fc-tn-tnanatTjgriE^nfcaKs o 



(7) 

A? 

[0 0 6 6]-S6t, UXrte. ® 1 8 \Z7a?£ o tC, " 

SB»T»7"r*Ct*«JffS UVi. Hftll. ii^ft^-X 

7I^C*^Tsft4J-Ctt*m*^i:*«ft:<ft:*fc«)T* 
5. 

[0 0 6 7] ccDHM^j-eta. {ia^i*T-^M i tM 

«», 01 oiztt&5\zffii£* ! &<Dvzrmzn®tiLm&; 
to-?- & m&m-t* mfiftmmzvzrwy^p&WLfe 

LTi5#, ^*^*4 J f7-^m<&{4S-fe>-y-5 9X« 
6 0TlftmbThry5 L PS«iE-r*«t-5KUTt)J:^. 
ft*5, fe»&Je>-?-:7M 1 , M2, M3, m«, »1£ 5 

[0068] s&, mmmmz, e^psRjrr* 
tmz. mmzmmanz>v7'<Dti:w*:Xy?pfrt>n 

fflLT. 01 l\Z7fi-T£.0\Z*:<DV'7'\Zltife-$-Z>mM\Z 

£&®&J6v-i7M3©*g£{4B-te>+)-6 OTftlf 

WjET -5 J; 5 £ IT «k <^„ 
[0 0 6 9] 01311 02 Jc;^t-^£e£ffl^£:->7.5 : - 
A£^t-fii)5£l&0;30T•&l9, RMftiMgsi o o 

30 R, &jt^2 0 0 a, GSbfcftJf^fiKSBl 0 0 G, ft 
W2 0 0 b, BS^&Jf Pffc^Bl 0 0 B£«fcrW6*i 
^2 0 0C*5, 3>^73 0 0 a~3 0 0 e^LTl 
m&M2tlX^Z>. RIMIMS110 0R, G^ 

ftwmmi&gim 1 o o G^itfBt^iMgi 1 o 

ft, G«3tft*«fc^B«3tftSJRSbT^*. 
[0 0 7 0 ] ^©ck^&liJ&lCfeUT, Ifi5 0 (B 
7) tt, Rm7tftS^fi£SBl 0 ORtCioT^-WSffl 
40 (C6 4 0ft©R^7 , dftJl^I5)c^tX-5t, 3>^73 0 
0 atC<toTft^^2 0 0 atC^itSnx&^nSo 
ft^^tlfcS1S5 0«, n>^73 0 0bl:J:oTGf 
TtftJf^fiSclSBl 0 0G(Cj^jt$n, ^-©«SJr6 4 0 

[0 0 7 1 ] $<E>IC. S«5 0«n>^73 0 0 CK£ 

ot»jp2 o o bt:M3nT!§£*g$tt. atmzntz 

S«5 0«. 3M73 0 0d(;J;cTBS^IM 
ggl 0 0 B^JSiiSn. -€-©«S(C6 4 OftWB^ 
ftl*^fi!t$n«>. 
so [0 0 7 2]*K, WS5 0B3M73 0 0 ei:J:o 
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©IK!©»fctt. Hi K^TJ:5fcU:7M©»©rtiSHMfc 
K»o£R, G, BftM*J|2 8#*%J&-r&. 

[0 0 7 3] <6»j|F2 00a~200c Kfct* 

T. i£5 0 C»l:*»SnM-X f«I3t#lt 1 
0 0-2 0 0tOiWT?, 1 0~3 Oftffl. ftHSftt 
±ifibfc«fc"5fcB3fc{Wii:&ft. «-fe©£3K#»©&tf 

ttaKftjwaatffiott. stc&ffi (*«) bfcpg 
"r<5»3C#*»««T*«t, acta* mm ?z>&x 

2:aATjio-&^, o^ojife-f 5£<?:#&5©-c, -?- 

tC<fcoT. 3E«£nfc^-X h U X|B]©$© 

W2 0 0 a~2 0 0 cl:lt *ybZfU—b 

[0 0 7 4] H2CSTM*ffl»fclO'/ 
X^A£^T«ifijcI&l3J3HT<&D, - ©fl^JTfi, HI 1 
3 (I^1-v7>7 i A©3-&©lt^^2 0 0 a~2 0 0 cO 
ft 0 K 1 2 0 0 *RW\ 3 >^7 3 0 0 a ~ 

3 0 0 e©ftO{CS«5 O^EPA-A' ^|fij*«t^ 

epb-b* *rtnc*a-r««aD#y h3o o*kw-t 

[0 0 7 5] iCfc'SttWriEKfeHT. £« 5 0 tt. El 

*) £n&«l;:ttMM?2 0 0"MR%Dtf? h 3 0 OK J: 

[0 0 7 6] *fc, 0 1 5 is J:tf H 1 6 «. MMi©&ll 
JM!KJHr»*5'U >v ? 5 7 6©^i*t*J£bT 

[0 0 7 7] fLT, ->U>y57 

X;U5 6 a^^RtttJSn-S. ^oT-ffitC6*-r^l^- 
5S^6o«*#«l**»*K3n, mM©&^lj6SWeit^T 
&tfftWWa«l/6l;:JS*Saft5. Cuf. l^ffly 
U > i? \Z -2 H T n * <D J X)V £ fcT y 5 1 P 59 £ 

bfcv;P5 L yx;u*ffl^**-&tc-3^T. uxtfy^ 
p. /x;i/t:-y^PNi3J;^>vx;K7)Y*^i!j»»M 

fftt>^TBlWr* (fib. Stffcfl^-X b«R, G, 
B<D3tt!®i-rs) „ 

[0078] [a] ; X)v<DmL*\pmmmzik%to* 
-x Y-^m^-f^^ 

H 8 . H 9 &rXH l 8 \Zm?£W. («rKH9, 18©i 
J*t* U ^R*©*95/'«^->*«XSKIWP Sftfc 'J X 
*WT4S«) WHITS 9, /XJUE^Jbfy^P 



(8) 

n«. p N =6 Ptcig^^n. *o«k5ica*f^*3&»fit> 
ns. 

(1) sr, /xj^u^©^/t5'->©t-y>^ 

-f H (l#@©rPf©MPS15) *»6X^r[BjfcjgHfcS-&<t*< 

e>, s^tf-y^e PT-n*o^i'iH)B#(r^;7 l e{*^-7. h 

(2) K\Z. yXMY^|6]l;3PBt»$tTU^ 
wSa5A 0 ^->o^— X>-y--f H (2«groift<DHD 

io (3) X' n*CDjgtcrr 

ft 2 n*ro«Ctf-y^3 Ptf*^-7. HiWitSn 

(4) &te. yXJ^Y^|5]l:3PX (2n-l) tztf 

±te (i) ~ (4) ©ig^< ojiTo 
[0079] [b] j x^n-^^mmmyzmm^- 
xhzmm-rzmG 

h 8 \z7ji-rmmmm o . / x;he?ij tf y p 
20 n«. PN=3P[ciss$n. *©«t-5ca^JB**fTto 

(1) si\ ;X)\>*m?5fa (xxiix* ic&n 

(2) &tc. s^-xh&i?snct&</x;i' 

(3) )k\Z. /X;i^S;Y*[6]tC3 PXnfc'lt^ftf-5. 
±15 (1) ~ (3) ©Ig^Digf. 

[0 0 8 0] £©<£?(;:, lS®yX^5 6 aT^lC 

30 m^m^n omsizit, /X)v<D¥v3-*vzf\iv3- 

lzW.MT°$>2>mtr\z\$. WLftfc^-X h©ttttt*B3M 

fwmmz£Q, mxfr^-xbifi; X)iifem<DirF'^ 

[0 0 8 1] fct, «»©/X;usffiti*»^K:«. 
HI 9\z^t^oiz. J X)lfti&<Dti&Mfry X)l(Dm\Z 
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